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Abstracts 247automate fiducial point placement. All images were warped to the
computed average image by triangulation between adjacent fiducial points.
The displacement and mass deviation of each pixel from the corresponding
pixel in the average image was fed into a principal component analysis. Ei-
genvectors describing 95% of the model variances were created. Within this
basis model, coefficient vectors were computed for each DXA image. These
values were used in general linear models to relate bone shape and density
to other facture risk factors.
Results: The modeled fiducial points and triangulation is shown in Figure 1.
To date, twenty-one participants have been added to our model. Twenty
SAM eigenvectors were derived which capture 99% of the model variance.
Seven of these eigenvectors exhibited significant correlations to clinical
measures such as height, weight, age, and gender (see Table 1).
Conclusion: This work demonstrates how SAM methods can be used to
expand the utility of DXA whole-body images. Further studies are planned
using previously-acquired scans for diabetes and fracture risk assessment.Figure 1: Triangulation of 102 fiducial points placed on whole-body DXA
image. Points were defined at landmarks along skin and bone surfaces
such that the derived statistical appearance model captures variance in
bone shape and density, as well as whole-body shape and composition.
IBDW2014-00166-F0087: Table 1 Pearson product-moment correlations of
appearance model derived from whole-body DXA images. Highlighted values ar
Measure PC0 PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8
Weight 0.31 -0.20 0.59 0.30 0.08 0.38 0.13 -0.17 -0.1
Height -0.14 -0.73 0.35 0.27 0.26 0.29 0.01 -0.06 -0.1
Whole-body %fat 0.70 0.40 0.20 -0.18 -0.12 -0.24 0.19 -0.13 -0.0
Whole-body BMC -0.04 -0.61 0.38 0.23 0.41 0.27 -0.01 -0.12 -0.0
Whole-body BMD -0.01 -0.44 0.33 0.11 0.45 0.29 -0.07 -0.24 0.08
Body volume 0.37 -0.18 0.60 0.30 0.07 0.36 0.16 -0.15 -0.1
Trunk-to-leg
volume ratio
0.06 0.07 -0.03 0.48 -0.25 0.39 0.30 0.10 -0.4
Age 0.32 0.24 0.22 0.09 0.03 0.22 0.23 -0.13 -0.0
Gender -0.52 -0.38 -0.02 0.52 0.24 0.40 0.09 -0.11 -0.1
Waist circumference 0.39 -0.13 0.55 0.35 0.00 0.27 0.19 -0.12 -0.1
Hip circumference 0.65 0.12 0.55 -0.09 0.16 -0.06 0.09 -0.15 -0.1IBDW2014-00167-F0088
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Objective: Obesity in adolescence has quadrupled in the last 30 years, her-
alding the recognition that the volume of visceral adipose tissue (VAT) is a
strong risk factor for metabolic diseases. DXA scanners made by both GE-Lu-
nar and Hologic have VAT measurement options, but scanners are not FDA-
approved for VAT measurement on subjects below 20 years. We sought to
determine how well measurements of VAT in children obtained on GE-Lunar
and Hologic systems agree. Our criterion for success was whether the rela-
tionship between the systems was similar in both kids and adults.
Methods: We were unable to identify a dataset for absolute accuracy studies
containing both abdominal CT (or MRI) scans with tomographic analysis plans
normal to the table as well as time-registered DXA scans. We used a sample
of convenience of 84 children (37 girls, 47 boys) with ages ranging from 6 to
19 years who had been scanned on both GE-Lunar (Prodigy, version 14.0) and
Hologic (Apex, version 4.0) systems. In addition, 109 adults (97 women) were
scanned on the same two systems.
Results: 10 children (5 girls and 5 boys) had unmeasurable VAT volume re-
sults with the GE-Lunar system and were excluded from the agreement anal-
ysis. Otherwise, the Hologic VAT measures ranged from 38.8 to 777.9 in kids
and 73.9 to 1031.7 in adults. Without adjustments, the association was
R2Z0.67 and 0.88 for kids and adults. With adjustments for android fat
and sex, the correlation between GE-Lunar and Hologic VAT volume results
were R2Z0.84 and R2Z0.91 for kids and adults, respectively. In both adults
and kids, VAT was not significantly correlated with age or height, but was
significantly correlated to weight, android fat and lean. The RMSE in these
adjusted agreements were 117.4 (Hologic to GE-Lunar) and 38.4 (GE-Lunar
to Hologic) and 165.3 (Hologic to GE-Lunar) and 67.7 (GE-Lunar to Hologic)
for kids and adults.
Conclusion: VAT accuracy between manufactures is similar for kids and
adults. The differences are believed to be mainly due to the limited range
and low average value of VAT in the kids.
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Objective: the goal of this study is to evaluate and quantify noise in images
obtained from DXA devices, and to mathematically describe the influence of
soft tissues on noise quantity in the final DXA image.
Methods: We used a custom-made noise target made from flat aluminum
plates of various thicknesses (to simulate bone) and of HDPE and PVC plates
(simulating soft tissues at a desired thickness). We used aluminum thickness
ranging from 0mm to 14mm and tissue thickness ranging from 8cm to 20cm
and fat percent from 25% to 100%.This noise target was scanned on 4 DXA de-
vices, 2 devices of model A and 2 of model B. We used the usual scan modeselected clinical measures to twenty principal components from the active
e statistically significant (P<0.05).
PC9 PC10 PC11 PC12 PC13 PC14 PC15 PC 16 PC17 PC18 PC19
4 -0.25 0.14 -0.03 0.00 0.08 0.13 -0.06 0.02 0.03 -0.17 -0.10
6 -0.14 0.08 -0.02 0.09 -0.03 0.06 0.00 0.00 0.04 -0.02 -0.18
6 0.14 0.09 0.23 0.05 -0.01 -0.03 -0.28 0.07 0.14 0.04 0.07
8 -0.16 -0.07 -0.20 -0.07 0.14 0.14 0.07 0.04 0.04 -0.19 -0.12
-0.16 -0.20 -0.23 -0.20 0.20 0.22 0.10 0.14 0.04 -0.26 -0.05
5 -0.22 0.13 -0.02 -0.03 0.08 0.09 -0.11 -0.02 0.01 -0.14 -0.04
5 0.12 0.14 0.17 0.00 -0.23 -0.02 -0.20 -0.03 0.10 0.31 0.17
9 0.33 0.19 0.05 0.29 -0.05 -0.34 0.05 -0.16 -0.22 0.47 -0.10
0 -0.03 0.04 -0.02 -0.03 -0.09 0.12 0.19 -0.20 -0.18 0.02 -0.01
0 -0.23 0.14 0.08 0.01 0.05 -0.04 -0.07 -0.03 0.35 -0.14 0.15
1 -0.13 -0.07 0.12 -0.10 -0.03 0.01 -0.19 0.14 -0.22 -0.07 -0.06
